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I 

ft. 

jg^feT-feoT. WE7-yfl:**»*». 7" h 7 7-11/* 
[eft** 5] 1 «E*fl5#8l#»»lHlBft««)M 

!*. 

[§«*3I8] KTOie^tjitSrWftfr*** 

#*«|5]!SgS©SajI?7*£ ; 30 

(a) iURft**. 7-yfb*^^*5J:^7KSr^?J , 2ia 

->U3>^7XACD«M£Stei*-f £>Xg, 

(b) S9IB->Ua >>i7XASr^5aSt"*Cl <ht'«k-s>T, 

^-oaiiBicy— hKfl2«i*»i*"«-*xa. (c) stnay 
[■1**9] 7>t-7- saat^bTK*, 3S7;p*u» 

[«mio] ai*9i9Ettw¥iii#*aia»s«ro- 

»S*ifc"T?&-3T, *4BB3S7;l'* , Jttflc»»a. rh77 
;i/*;W7> ; &X'!7Ay\-f HD^-f KT'&3;i<h£« 

[M$8 1 1 ] 9 E«©¥*#*aiHlKS«W 

Si^TJb^T- mlfBJaa^cOpHtt, 8-1 IT'fe 

3»#lfc«iii?881iroSji:*8: ; 
(a) 7>t^7, jflBrtb**.-£7VW*'Jttl£#*5«fc 50 
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T-5XS, (b) BuE-> l Jn>^xA^gi^ii-r^c<h 

(c) stiEy- hm{tm<D±mzm&Ltzmnmzrt* 

So 

[tt*9U 3] 75>, IKft^X. 5i7JU# 

[0 0 0 1 ] 
[0 0 0 2] 

LS I ODSSjjgT'o-feXTtt,' TRHRCAttJCtoTSil 
Stlfc^XArft^ftflS (^W«RC Ai5t#) (W. Kern 
et al. RCA Review, 31 (1970) p. 187) .tflK<m^*>nT 

[0 0 0 3] ±gRCA8t#ll < X) 7>=E-7 : & 
SE-fb*iS : *= 1:1:5 OglBJt) cDjg-&?S (SC- 

lMtfcliAPM«) S;fflUfc8 0t, 10~2 0»i 
SK)§«S!!rg> (2) 7yM:*=l : 9 9 Qrg^jg 

(dhfs) *ffl»r»fc3&fi, »+8>©«8Mas* 

(3) : ilKfbzKSl : *fc= 1:1: 5 ©St"o?£ (S 

C-2i6SfettHPMI) £/fH>fc8 01C\ 1 0»gg 

©g»ias*m*--&t)-&fc»c^a^T*o, sc-ii 

[0 0 0 4] £fc&jfiTW:, ±ERCA«fe#JC3fefi€r33P 
[0 0 0 5] 4#B8¥5- 13 6 11 9*4i«tt, APM 

mzv>mi£fr\t>)>m.i&£:mi5Q-Tz>z.£t,z£-DT, m 

[0 0 0 6] #HfjBg 6 1 -6 0 7 9 9.^&«tt. APM 

mzyy^-O^ (MtlW) >^7>^bx^a) 

iDtiCilCi-pt, Al mi,5x>}iO gg^(DJgl4 

[0 0 0 7 ] 6- 2 1 6 0 9 8^$gtt, APM 

m\ZO. 1 ~ 1 0 Oppra <Dn>7'l/^-!t> (CSJAtt'ED 
TA) $>-5mi^-cDi3JU^>ffi»iB^S:ffi<7)iESTS 

iiVi, &IClppm «±(D7^K§r^)t)0L7c7K^ffl^T l J 
>X$ff^^)Cil;i^T, A PM8S©#JS^3S!Bfc£2!l 

^^ig5«6-5t*ic. r c Agt^yn-tr 7^m^it-n>m 



(3) 
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[ooo8] mmw- 6-41773 ^4i«au *mty 

>^EX^A, TJU* 'J&JR/KffiMb^ (KOH^fcliNa 

«K±ay (flAtfNTPa edtpcx eddpo) 

[0 0 0 9] WmW- 6-177101 *4i«tt. A P M 

[0 0 10] HS¥7- 2 4 5 2 8 1^ffill 0. 0 
5mol/l J£A±, 5bo1/1 EAT^T;U*'J^S7K^b#J 
(KOHiJkBNaOH) S3<ktf0. 0 2 mo 1/1 El±. 

o. 5aoi/i skT<Dmmt*m (^fctes^tcr;^^ 

fbtt<BiSinfc<fc^Tffi<0pH£ift», il^c^RCAgt^ 
[0011] 

SWAPMStt, TK^S (OH") TKft : >'j3>« 
□ >-)XAfelM^e)X7?>W^o APM 

[0 0 12] rCDfc*, APMS^I^cWDtX 

At^©SHfc^$n^y--.hK{b«i:©|fffi4*tttc 

iviofc^m^wtt^jefttsi*^^^". una, w 

MOSFETOy- h»jBR^D"fe^Tagfflttl««ia: 

[0 0 13] APM«S:fflW:iit»^Dt^t 

7K^S <t £ SHb zy >J =1 >^cdx ? > d/»Jt*«/h 
3v>fc«e)»r, i§S (sot) , (io-20j)) 

[0 0 14] *5!58©IWH ^XAaffitDVSttSrW 



2 0 0 0 - 9 1 2 8 9 

■ 4 . 

<h <0T# £ «sr»«-r 3 d £ fc ft a o 

[0 0 1 5] ^mm(Dmtit^iZS^(D{^<DE^^m 
[0016] 

[0017] ( 1 ) *&w<D*mftmm&m&v>M& 

[0 0 18] (2) *^W^¥«ff*«[HlKgSOS!ji 

[0019] ±83Ufc*a«c<kntf, ifts/u^^t 

iS^TX^^>i/-r^A^ ->Ua>*ffittXy?:>ifU 

&^X7f>^lSttofc'5xASIiZ)W^t& 

5©T; ^XA*ffi<B¥:fi1£&»tt:5££&<* 
[0 0 2 0] ±IBLfc*^^Et^O*K56^(^feSI*fB*- 

1. ifl»<fb*S, ^^{bTKSRttJsJ:^**^^^* 
£/Bl^ S/U3>^XA®Si^ft*rr*Ig£:^tr£ 

[0021] 2. »*3a 1 k^t, mmy y{t*mm 

[0 0 2 2] 3. W#JB 1 lC;fcV>T, MK:7' < yflS**& 
tfttt, 7> : EX'5A7M7-f KT&*#*#*«IeJSS 

[0 0 2 3] 4. §i:£JS lK&^T, SftfB^S^cOpH 

6-1 i-c*a*«i#*aisii»s«<o«**js. 

[0 0 2 4] 5. IW^Jg 1 K4d^T. mflBJaS^CDf^S 
[0 0 2 5] 6. 9t$0% 1 K&^t, ttB*>Ua >^x 

[0 0 2 6] 7. lfc*V>T, 7y8i±tf*S 

ft»i-SXg*S&^tf*»#««liI»««<0«{jfi* 

[0027] 8. uT<Di:mz^ts¥m&Mim9&$zW 

(a) astfb**, y y<t*m&&&&Tf**<ats&m 

m&m^> is*) =J >^XA<DSlM£r7fcfri~&Xfl> 

(b) BfjIBv-'J =1 >"5XAS:.%«ia"f acit-lcioT, 
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[0 0 2 8] 9. 7>^-7, ^it?m, &7)\st)*) 

[0 0 2 9 ) 1 0. Iif#J9K43^T> mt^T U 
[0 0 3 0] 1 1 . m$vk 9 lc£^T> mjfBfflSMO p 10 

Hit 8^i iT*&z*m&mm®$&giS:<Dmmjjmo 
[0 0 3 1 ] i2. ^r<Dj:m^ts^mwmm\Bi^m 

(a) 7>^x7, jI^^tK.^, $S7;i^ Utt/£#£>£ 

i-^,ig, ■ (b) mzzsV^yo^z&Mig't&^t 

(c) mz¥-hmtm<D±mzmmvtzmnm*/^$ 

s. 20 
[0 0 3 2 ] 13. 7^>, &7;i/#Utt 

® £ «cj*"T ^ II £ £. £ £ 4f » £ "T £ ¥ Mm 0 

[0 0 3 3] 

[0 0 3 4] £JlT<0*Jfi©«SITtt, flE5l:±-?-<D 

[0 0 3 5 ] $^tc. £JlT©*Jfi<0JB«tC*3ViT, 

mzw^\sfr£%&&zfi&m$\zw$fr\z&7£<D 
whfr\z>&mx*&%t%x%n%m^* ] i£%^ i&ftfc 

[0 0 3 6 ] |Wj*JMc, «T<B^i6^ffi£43t>T, USfiJc 
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[0037] mm<Dmmi) *mm(Djtm<DCMos 

F E T (Complementary Metal Oxide Semiconductor Fie 
Id Effect Transistor) COSi^ft^El 1 2 6 £ 

[0038] sr. m i ts-Ti-st^ jtffiis^i o q 

^o£®tc)8tJ¥ l 0 nnaa©»l^Kft-> »J n >W 2 £J£ 

j*L/t«, c<D®.{t>>vz}>m2±izmm 1 o ornngs 

0»tyU3 >l3^CVD^T*iat§c 0 2 

hl4^TX^IilT$^ RBfiH SMfc vU^>I3 

[0 0 3 9] ^IC, 7^ M/yXhl4$:iStfc^ 
0 3tC^-rj:^IC, ^b->UrD>K3 ^i7{;lTi 
ftyU3>i2 t^XA 1 K 7 -fx-z^^L 

TOXA 1 3 5 0mngg^)i 5 a ^Wt, Wt^ 

T9 0 0*>e> 1 1 5 Ot^MMI^lfilTlS a^ 

h 7 X h4 y y 7 > ^ V - 7 A*X (Cffi l^c C V D ftT . 
OXA 1 ±tcJKJ¥ 8 0 0 nrngftcDK-fbi/ U^>I7 £*S 
Sim 5 \Z7jk~T<k'D Ic, ^kyUa>l7tt# 
W^W^f^ (Chemical Mechanical Polishing; CMP) 
StCcfcoTWBU My'J3>i3^»g^h7^ 

[0 0 4 1 ] JliU*>B*ffl^ife:^X!y hx<^> 

^My'J3>l3^ibm H6»c*"TJ:5 
tC, p^t*JHMOSFET0IfiESa (H(D2EflJS5 
#) SBB'JLbfc.^* H/^.h«8S77^l:LT!)x 
a 1 ICnS^X^^r^i-^fcft^TpM^^-f ^>fl""^ 
$ 6 I: p f JUMO S F E litt 

X. 7*M/y^H8SKiim 0 7C^t«t-5 
tC, n^t^JUMOSFET^Mta (HcD*fll«B 
#) ^M?Ltfc7^ h UyX hl9^7X^CUT^X 

$ f> I: n f t *MMO S F E T« If t^ii 

[ 0 0 4 2 ] Jfcfc, 7* h U>** M(t9 
«5x;MS 9 5 0t, 15Jgg^5!iaLT±l3n^»E 

W^l/MCnSOxjH0&Mb> -€-(7)SB5ifi«-tC 
pi^f^JHiSl 2^Mt^ ^7cI^P#tC> n^V 
*;WS!MOS FETMS^^XA 1 lcp^^x;n 
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[0 0 4 3] *IC, ±ffinS?^XjH 0*J:tf p5S#x 

[0 0 4 4] 09 11 **lfi<D»l8T«ffl"r*«i*a^ 

gl^J&gg 10 0(1 ticfrm. 10 2, K;Jft£ 103, ft 
{t«»flt*10 4, UftRMtl0 5\ 9-V>if 
^r-yl 06, 7>D-^1 0 7ftftHAfcv;^ 

sx/m *±e#«asic jsa («ai) -r^fc 

ftOD^y h;N> K 1 0 8 SiAT^S. «5iM^^rtgP 

[0 0 4 5] ^©i^ttmac^-sft-Jtaia^x^A 

^"3gPiriT«f 1 0 2 1 

0 4^t«S2IT'5C: tmSOt, ^X/MCD^ffi^r 

[0 0 4 6 ] m& • K<bMJgj£&KKB 1 0 0OD-^ 

1 0 1 (CD— F^tlfc^XA 1 H *Tl &*£>V*te2 

i o 2 tcs&s^n, ifiR^b**. 

M7-f H> r- h^X^;l/7> : ex , j7A7;V^-^< Kfc 
[0 0 4 7 ] yyft**»**^«±lB»aWl ^ 

^it^mmm<omm\z^xyym-f^r> (f-> 
jst* (sci) c 

[0 0 4 8] NHiF-NH/+F- (iU ) 
3=fc, Z.<D7ym-1*> (F ) <Z>— 8BH UD7K»«?i- 
<toT«l©77«;*3lSt (HF) ^r^^-r^) 

2) . 

[0 0 4 9 ] F" +.H,0 — HF + OH- (□£ 2 ) 
yyfcTkmm (HF) CD— 8BH 2t>\Z7ym<1*> 
(F") t^lTHFr^^>^Mt^) 

3) o 

[ 0 0 5 0] F'+HF-»HFr (S3) 

tes^b ~> u =3 >bi £ tx y > y-r & ** , *> u 
anflgssn (oh-) T»-fbvUri>*sxy 
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£B§^T£^£d*T#£«> £<bK, d ©Baffin ap 

[0 0 5 1 ] HFfei^HF,' liiSBtfbv'U =3 >§i 

10 0. 1-5%, 7 yfc*m&1&<Dtff&ls^ : E)l'&&\* 
0. l-3mol/] Tfe^o S*:, jfflaiK<D»Sl>>pH 
H 6-11 T*£c 

[0052] 9xai *±tB»a«ic««rr*Bu 

[0 0 5 3] ±fS«ia^{Cct^i5t^^TL^: I 5XA 1 
H : *= 1 : 9 9 <£>7g-&?£ (DHFI) 

U3>ii*«i»**n* (o i o) o 

[0 0 5 4] ^CD^, ^?X/\ 1 teD^y hA> Fl 08 

(CckoTttJft* i o 3^*aisn, *bf>«;***WA' 
I PA K7 7Db>7W-JW K«fti:cD«;»J!ia 
Jcf*snT*ffi<Z57K»A<I»*sn«). ^xa l <B*ffiK: 

r3>JHBKS.i -H, S i -OH«©«jg^RB«:5i#E 

30 [0 0 5 5] <S;»fflI(D8feofc«5lAlH Dtfy h 
;OH10"8 K£^TiS"&fc**bK»fifc*l 0 4-v<tJg 
iM^n^>o MMtl0 4^A$tifc^XAl 

n 800-90 o x:mm.<D7^/mMu^nm%^^r 
itmi 4ifij&&sn^> (him o 

[0 0 5 6 ] OX/\ 1 £r»fifbtt»J5i!c^ 1051: 

*SU NO (K<b^*) *5^iNtO (EK*b£ 

40 - hgHbSI l 4 ch^xyx i <hco^ffi{c^^^{itff^-it 
a. 4^5nmSS$T*<75:a^> ^x 

Al t©JIMga«»Sk:iBHbTP*<o»ffiJc*i:aS 

T% ±E©»aflsjBatt, «»y-HBKb«l 4 

[ 0 0 5 7 ] ^tC, 8Sft«li^7Lfc«)XAl«:^ 
-U/^Xf-ylOeT^tT'^lT^b, 7> 

50 «»*flfett-rsfc*OCVD«K (HSU"*") ^«S"T 
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[005 8] wz, mi 2\z^^o\z. v— hmitm 

1 4 ©iJH:^- blS'l 5 «r»J5rr*. h«« 1 
-5tt, flJAWf^XAl ±tCC VDSTII 1 5 0nm<Dn 
S#ISf B y'Jn>a «»1 5 Onm^y > K 

[0 0 5 9] 01 3lC^-f £"5^ p^**JUS! 

MOSFETO*«fWi:pS!^««I, ^JAfcTB (^^ 

6*±tfpS!¥Wtt1WWl 7*»*-r«. * 
fc. n ?t *;HMO S F E TO«fit«8i:n i^F« 

tH*.tfp (u>) t*a*ifii*«ktf»»*iPi*6-f 

:t>J7*>&^bx> y-USi 4OSffi0pa , 5X-;i/ 20 
1 1 fcn-H¥»{fr««l 8*±tf nffl¥8IH*««l 9 

[0 0 6 0] H 1 4 tC^TJ:^ «5XA1 ±t£ 

C V D f£Xi£*S U 5/ U 3 >« X ^ > ^ 

try- Mi l 4oflia«c/»* o. i 5 Mmgjgco-y- 

-f K^7*—^^— U"2 0*r»jacT*. 

^Tpft^ ;HM OS FET(0 P S!^F*E 

.«K . #JAtf B (*Om) Ht>>T^MbT, y-h 30 
SSI 4(DWB0CDnS^x;i/ 1 0Cp 4 I¥iM^2 
lSr*j£-r*. £7c, n^t^MMOSFETOM 

fi«i:na^««, «iAtfp (u» *-f^->fl-&a* 

LT, -Jf— mai 4OjaSfl0OpS!^xjI/.l llCn'S 

• [0 0 6 1 ] ^XA 1 OSffiSrSfcfrbfclS. B 1 

5tr^r<t^lC, pft**SMOSFET©y-H" 
Si 4, p , S*»#«*2 1 (V-*««* KH> 
fiRJS) ; nft^JUMOS FETOy- hill 4, 
n'S**#fi«2 2 (V — XiMU >«*) <2 40 

tn^n<O^M\ZT i S i I (^>vUW K) 12 3 
Sr^T*. T i S i 2 I2 3tt, ^XA 1 ±tCX/1^ * 

(CH,) , NOH + H 2 0 2 -* (CH^N 

n>BI€:aiSTX^g 1 >i/-rs*^ ^J3>ttxyf> 
g£S (OH") T'8ik">U3>i^X7f>^LTS^ 
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* 'J >^ffiT*«LfcT i m&&Mm LT-JXA 1 fci 
tfy-h««l 4<fcRJSS-t*fc"«, *5*<0T i Bt£x 

7f>^iiL,xMt^ «±oiatccfeo. pf 

t^iMOSFET (Qp) Sitfnft^JUMI 
SFET (Qn) d^St^o 

[0 0 6 2] -ttf)^ Ell 6tC*vr <£^K. >)IA 1 _L 
\Z Zf 9 C V D ?JT«8 l«ftyU3>!2 4« 
H«?L2 5**£ 2 8£»fi£U ttV>XBKt > U n >JH 2 4 

[0 0 6 3] £x±<D£o\z, &nm<DMm\z&n\£, o 
xa i ©*jBo?att*»&3 i ts < , {ss^ mmm 

ox. i»t«i©ftT*fl^»flEa)ttTi^ofcf 
A-f^«ftt0^t*r«l«9rSJl -?X 

[0064] mmoimm 2.) suiB^igco^sg 1 

tt^Ti7XA(OMft#«:ffttt)fc#, 7^X7, iSK 

^XOx/\(73ft#£fT&e> C t t)X#^>c 
[0 0 6 5] CdX> &7)V* U14j5£#£te, rh?^ 

y^-yicSATT^V^fflLT^^^c - -X, 7 

= >d:H ^^;i/7^ >. ^yxf;i/7^>a^ 

mim7^>, y^^J^75X i^X^;U7^ >t£Z<D 
»2»7$>, hU^f^>, h UXfjl/T^^ 
£(083875>*«S4n5, 

[0 0 6 6] 5$7;k* U1*J5£5>«:^A,^:-tfBiaiS?Stt. 
3£7 U ttj£#4>*¥«t lc«k o tho 2 -^^>sm 

-f H (TMAH) MLfei^ M^4l:fcT^ 
^-T^XCOTMAH^jg^bTK^tSltNb, ^fiOHO 

[0 0 6 7 ] 
+ HOr+H,0 (SC4) 

7c. jBaaS€:4 OTC^. $f£L<B;5 orJWJiiClS 

XAicSBSS&t^t^^OT, mjgt^g^^x 
/A 1 CD^iffi^E^U^JUX^a^^Clth^X^^c 
[0 0 6 8 ] HO/ fc.fc*Btfbv»J =1 >!0X7f > 



(7) 

II 

ttO. 1 ~ 5 mol/1 TS^o mmm<D$f& Lt>p 

H«. 8-11 T»*. 
[0 0 6 9 ] JW±£)cfc5lC. **Jfia»tSl£J:tt«* ffi 

5cd:&<, firs, fiWfiaosaaT^ftsBSS-rs^i 

[0 0 7 0] £U:, .*:^0^^i-ci:oT7i$tlfc^B^^^ 

[0071] «r«E*ao«»^tt. y-uMt^n-t* 

OSFETW-7, KH>0*BI:T1S if(W 
>~>U1M F) ^Mt^Ig (0 1 5#HB) tC^Slo 

[0 0 7 2 ] MIE*JII<0»!8Ttt, >)XA^i 

^aTft^-rsa-frico^TRwi^fc^ -tw^&sct 20 

[0 0 7 3 ] «HB3W6<0»«2©-«a*^«V^ 
B7;W!>>Jj5fc#4:LT, *BfttKU9A (N a OH) 
**K-fb*U^A (KOH) (D&otzTfrtt 

30 

[0 0 7 4] 

[0 0 7 5 ] #fE9!K:J:nfcr. OXA^SffiOspfiti* 

[HI] *5!^a)iffi^^l lT^^CMOS-LS I 
[02] *^H^cDHSS0^SilT$)^)CMOS-LS 1 
[03] *l^^IC0f 1 1 Tfe^> CMO S - L S 1 
[04] *^BJ(7)||JE(7)JgSglTfe^)CMOS-LS I 

[0 5] *^W<Dm&<DBm 1 TfeSCMOS - L S 1 
<0Mjg;£££^1-£XA<agWrffiHTfeao 

[0 6] 1 Tfe5 CMO S - L S 1 

coM^ffi^^-r^XA(D3fgErrSn0T£&^o 50 



mn 2 0 0 0 - 9 1 2 8 9 

12- 

[0 7] *5EW©*J(6<7)«»lT**CMOS"LS I 
(DSiS:&ffi**T£xA<0gffiWffiBT**. 

[0 8] *^B^co^J6<7)^S§l^$)^CMOS-LS I 
0«ifi*ffiS*1- , ?'xAc?>RWBfr.fflHT**. 

[0 9 ] '*589J<o*tt<o»tt l TttJB-raifc* • KftBl 

[010] *mw<Dmm<nmm 1 twcmo s-ls 
[0ii] *%m<Dnm<Dwm i-cwcmos-ls 

I (DMjfi^ffiSr^T^x/N^SSBBrffiHT**. 
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